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m ^ 

mm DNA ^^mwm^-^m^i'^y mmmmm:> :^\^-mm^ 

mmnmm^^'i^mm^^'^ (Northern blots: Northern 

Debouck and Goodfellow (1999) Nature Genetics Suppl-. 21: 48-50; 
Duggan, et al. (1999) Nature Genetics Suppl.. 21: 10-14; Gerhold et 



" * , ---- 

al.(1999) Trends Biochem Sci. 24: 168-173; Alizadeh et al.. Nature 403: 

503-5iio)o mmmz^>^mmmnmm^^mfi> ni\cx^m'm\ih 
:s^^^#T0<)«ii6<]»@- ma rna 

cDNA 3fn^wiE'^#p°«*ams@j?^iJ6^ dna mmn^^^^ 

CDNA 6<j$^is^itiii£ ^^3d:^'+'^A^W#iBfi^^^^m^5S.a^ ( # 

Schena et al. (1995) Science 270: 467-470). mmm^'^^ri^. 
m^m^n^J^ CU. S. Patent No. 6, 004, 755 issued December 21 , 
1999toWang)o iB^, :^^6<J RNA lt^i^0^^$^^^^^^-^^' 

^Wm^i^^'^^^^'^^^^^^^^^^ RNA 

cDNA fP^^iS&t RNA :^Sfcl:, ^^il*^ 
ii^>FJ£^iio ^^h-4>)?t^.JiM.RNA^$tm^^fi^cDNA^S^ 

}¥n^mA. m^^mmm^^-^^^^^^- ^^^^ 

#-^=§=^#^14 (Single nucleotide polymorphisms. SNPs) 

tto ^^^it^ar. sNPsi^#,^,^^^i^^^^^^^^^p^^^^' 
n-m^^^m^m.^titi^ SNPs ffl^. aifc^-sinfi^^^J^c^Mit 




sNPs ^^i^nm^H-i-^Mm^mmr mn^^^w^ 
u^,^.^^^ SNPs mm'H^iikm 
If m,mm DNA :s:>t»j.^«^p SNPs ^^mmn^^ji^, 

SNP ^j^M^m^iEmmmBo itb^h. m^^muT, mm^i^^ 
^m^m SNP eu^^s^m^, s^w^s@^#^6titf 5e.T^# 

AM6^SSlt:;^sSc^^*^55,6^(Pollack et al. (1999) Nature Genetics 
23: 41-46; Arribas et al. (1999) Clin. Cancer Res. 5: 3454-9; Tanner et al. 
(1995) Clin. Cancer Res. I: 1455-61)o PCR 6^^^:^t;f;^yi!l 

^m^Psm^m^^m^&^mmo snps ^^-^^ikmitumm^om^^ 
yf'^mmm'^ snps dna )^^^^mm^m. {B3^#;^y** 

mm-, mm rna mu^^:^^^^mmmytm.%H, ^i^mm, m 
^^&^m^m}¥n^it^^m, $n snps mmmi$:k, -sf]^mmn^ 

^mmmmmm dna m^hK rna ^^^^^^^^^iifitiss, ^ 

•iSo 
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mmmm^ rna m-wj^ rna ^^^^^^'^^aiifi^ss. ^^^^ 
m^mmmmm^ dna ^thA rna ^^^mw^p^^^y^^^^ - 

mm&^ RNA >tMs>te«]^^A^f#iiJ&^ rna 6^^mw^^mih^> 
^fFfi^j DNA >^^mi^>>^^^^J^mm dna ^^f^^+'^^iJHjji?, 

a7A 4S^&T:^B^fi*I-^:^®-^^^0 SNPs m3l5K^#iS6*J DNA 
@ 7B ^fi52&T^0^6^— t-^® : ^^^0 SNPs 3lil5(^^t^i5fi<} DNA 



^mmmmm&^ dna jti^^an>>^6^^s*^iJ^^^ snps, mm^^ 
^ ($p^^S3 sNPs) mmnmu 

i:x^m-M&^j^^ii^M> ^^^^mi^mw, ^^m-mm^^^m 



btiSM^^XM'P^^^tS^P^^^^^'^^^^ (Sambrook et al.. 
Molecular Cloning: A Laboratory Manual, 2nd edition. Cold Spring 
Harbor Press, Cold Spring Harbor, N.Y. (1989); Ausubel et al.. 
Current Protocols in Molecular Biology, John Wiley and Sons (1998); 
Harlowe and Lane, Antibodies, a Laboratory Manual, Cold Spring 
Harbor Press (1988)), ~^i^m^m^\^:X^mm^ihM, ^HJ^i^^ 

m^mnxm^im^ ta^^mmmm, m^cXTmmmm^m: 
"^m.'9t=f" ^m^mm^^m. ^^^^^lu^t dna. rna m 

oJl^iJt DNA RNA ^L^hfi^J^^^^"?. ^^6^^'^ 



m^ti, ^^^mnm'i'^^.^ (o x^Bfii^ii^ co mm 
(A) mmum^ (t) is^^p^ (u) et#^^'^fititt5i[{±o 

t?ij$n , 1^^;^ ^0 5'-TATAC-3'^ S'-GTATA-S'J^S^h 6<J = 

#tt*i>J^30%, H:2gcSJE6<JjlMd^^40%x 50%> 60%> 70%> 80%s 
90%1:M 100%o nTl^efe^^^^#^lk;^T^^^Jg^ *^^0^P 

^^^6<J^^3l^^r ^#C-^G)^^i@fiX^, A-^T^U3|t^(S@S>f^ = 

^^mmmm^o ^^m^'^^^'^^^\ s'-TATAc-ym^m s'-tatac-s- 

i$Cfi<J, M^nj^^iJ 5'-GTATA-3'^S#ei]o 

m^^n^-w^ (y.->h;^=g^;5^js— i-^^^ssaifitDo "^^^ 
itflojts^:> 25-50 -t-;^^) tfy^mm'wm^^R^nmm. 

7Si:> 30%j^^»J;ra|5]6^J^^'J. IESJ)iLfitJ^Mi> 50~60%j^^iJ*aiw). 



^Pilil^Tfet^iB^. Cy-3, Cy-5. m^^B, ^MMe. S'J^ 

Mm, ^^^m^^m (FiTc), ^i^Bj, ^fi^7n^^^> 
i5Lmmf-\cXJi^m; ^^^i^xm^^^^^tum^^^WB (gfp) 

x^i^^^a, Rj^^i^psfflo mm^^^^' ^m^^^^n^^ 

Practical Approach, Eckstein, ed. (1991) and in PCT/US94/00193. ) 



mu^m^\m^^m^mmmn^-^WMmwmm'!^'^'^^js^ dna 
^RNAo nmmwmm^=f'^^^^u^n^m, fcbtmj^Aiii> ^^-^ 

f-^n. M> MM. ^7X> nSP^sK^^^f . 



pii^jtDNA> RNA ^M#fi^M-^^o ^^mmm^m^^^: ^i^^ 
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DNA, RNA DNA 6<J^^o M^^ff- 



u 



(TEFLON™), w^z^m^ wwrn^tm^ mnmrn^^ m%m^ n 

^2ft^^&G-^eA, DNA-DNA, DNA-RNA, ^ i^^i^tl^ ^ 



^m'wm^^^ (SNPs) fi<}:^v*m#^^pg, turn pgr ;^?*rit=^ 
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1) ^-^-ssU^m^-^^^^^Sk- miR5K^'S#p°p*Bfr^ii^ 

111 ^M^-^^«^*a 1^ 6^-^^^^^ " 
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m'^mm^^)k^U'¥^^n%^ rna, ^it-^i dna ^tf, 

^^#-^1^1^ RNA ^^'^'^^EfitlsKJgort^^^fi*) RNA S^; 

DNA dna :aEit^^^6<] 

si$p^M^M^^s, ^;5ffiT^^^il^y&» 

$piiqA EDTA; i^^e<i^^^^^^w«i^m^^s^ffi^s^^^^s§ 

H, Uill^*-^ DNA m.^^'St^ RNA TJitfifJK'^W DNA U 

%\^mWL^ ltk^J^&<J DNA ^tt-RlUJl^Sf^^-^^S#6<J RNA 

Jt-^mii^H0^iJS#fi<J DNA mt, i^^^fi-^^-^ DNA 
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^mmmmmn^-^mmo m^^&m^ dna mm±mm^mm 
^^iF^^^i$tfi<j DNA m^, s^EIlt DNA mm DNA M-^miin 

X^^m DNA M^m I W Klenow ^"^^31. (lIff^^iS#^4'inA 

^wt^iBfi^j^^^. ipj^^ DNA ii-^sie<]^fflT. \^:xmmihmt^ dna 

*^-£^^^^o ^T^'® DNA^#t-lil®^:Sia#m#±fit^^^^^ 

S^BT!^iia;>?t DNA ^ff6<j{itfpiiiij]^-@fi<], tk$n^ 

^^mmmm rna mw^'^^it^^mmmm^'wm^-^m'W 

$i#5lJfi<J RNA, mt-iaDNA^It, i^^mt-^it-l^ RNA ^^4' 
gfco :ir#^, » DNA :^iS^^^fitl^#T^#«!'J RNA ^ 

mmmmmmmm.mmm^m^m, im^^ rna dna m 

ff, ^Jt^fSiJ^SiH^mSS^Sfi^JK-g-W RNA ^m^o ^miSS. RNA 

^^^-^ DNA mm±^m^mmm^=3':^±^^o m±-^mi'-'n, 
;5, ^mmii^m^mmmmm^^-^mBmo dna 

^ij±6<]^^6<jmm^^:^^^^6<j rna, w^it DNA f^^ijffii^iei 

^ rna 6<J DNA 1^-^^^ MMLV |WlHtSi5Z#^4'JP 
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mm RNA rna n 

m 2 Mi^mmm^, mmM^hkmm^munwim rna mw, 

^i+T-m-^ RNA ^'tJlst^S RNA ^^TS^W 
DNA ^ft^To Itb DNA m^'^fJ^^^^'^—^'^WMmW^T^, 

mwjfm DNA ^th^^^w*aiwi?^te&<j*^as5)'^ , m^j^^^mm 

M^'^M^l^. ^ DNA ^fi-Md!>?fP^5^ho ^^^js^i^i, DNA $Rlt 

#i46<j=i^msi^s, ^^mmm:^^^m. mjs\tm^^^±^ m 
^^^^mm^^'fmmmmmm&m, im^^ dna m^^^m 
RNA^^, =^mmmp,^'n DNAm^&^mm, jthfj^fi^ dna 

^n^WLo nmi^ dna ^it-^ dna m^}±m^^mm^i'^^^ 
^, DNA i^^y±6^@^6<j^^^^m^^^a<i dna m 

mm RNA W-^Jtt:{ig^^»i^^^Mti-i5tfi^## RNA ^ 

^iiJ6<j RNA l¥#4'^iie<J^i^^#- 

RNA H^^^o #im^^#fPS RNA m 

ia, ^mJAiEnmmm'^m^jEnmmm'^'i^Mm rna, 

^^^S<]>f$:^4'^»J^§-^ DNA ^It^a^f^^o M^ffi^Jfi^ DNA 
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a^^m^R^T^^^ RNA DNA rna ^^^w 

m*itM, nm^'M^ uNAmms.o mmn^m— dna mi±^^ 
DNA m^^^, mfsy^mnm^ift^m^mo ^mm^^-^m^m 

min^^M:^iE'^^^^^Mm RNA ^^6<J DNA ^Ifff^^^iS^ 

^, mmm^iE'Mmm'^'H ^ dna |5^.?lJlfct:^5:si^^^^^1=^^?ii+B5H• 

ilifi^ RNA DNA ^tl-ff=^*^i5<f JSiJ^0Jl£^^IES^m4' 

w-^ DNA m^iiit^^mmmmm'wm^Mj^^^^ rna ^m#^o 
m 4 mm^m^mmmmm^^^\'-'^m±ij'^'^' mmm 

^i|PnTt^#^^#^#^6^ RNA S^S^I DNA ^It; ^mmJ-^S. 

i:imnm^^^^mi^mw±mmMm'^m^^r dna ^tt- 

M^^:^S#o fi^ DNA ^#^^-^^^^^-hfi^^^:$^^^^5 
raW^^ DNA ^#tg^®#m#±fi<]^^^^^S#; m^-^HJ 
^-^S'(*^#±fi^^M^^^i:^^K Mi^^n, DNA ^ft--^ RNA 

m^^^^^M^=^nmmmm-^mmmmm h ^m, i^i^*-^ dna 
^ft-^^fi^ RNA DNA m^^mm^ itm^ 

6<3 DNA ^tt-Jt^m^tf-4'fi<J-^:^> pri^Jl^l^. ^S'ft^-^^S^ 
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6^1 RNA ^"^^n^^^o nn^^^ DNA dna mm±.m^^m 

mmui^^mm^i'^^ dna m^^'?±^^mi^mw±^^m 
^I'mm^^Y-^^^w.mmm^m^ itb dna ^^^'^ii^m{>- 
^-^m^mm^> mt^m^n DNA^ft-^^^w+ei^vs-i^fi^^T^is^^^. 

6<]^--t^£gt^i'j5ij^-ia{t^^B>^#i!i RNA ^^^i^umm^^^^ 
mnm rna, j^ffliyr-^^ rna mw^^'^^^^^'^^ rna 

DNA ^#M^^aJ:i^S^ho iltP^^iJ DNA ^^JS^^S 

M/>->hRl;itia6?i+^iB. -^Jinmw DNA ^fh^^'^W^I^y&tta^j^ 

Wt^, DNA :^jS^^5Sfi<]^#T-^^i'J RNA l^jU, mBitM 

^^nmmmmta^mmmm h as. dna m^^^^^ 
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RNA^^. ^^nmp.^^ DNAmmmm. itm^^D^Am^ 
mmm.m^^^~^^, ^m^m^^mm rna 

mnuimo iit^m'f^^mmui^m dna mn^ dna mn±mm 
^mm^^R±^^, ^^'sw-^ DNA mm±m^tfymm^i':^^ 

mmmmm^mmummo ta^ dna dna mn±m^^m 
m^i'^:^±^^, wi DNA mn±mM^mm^^^mAmri^m 

^fm^-^mmmm^dm^^mmi rna ^m^it^^m^ 
mmmm^wmmmm^^ rna n^Ji^^, m^m^m^^i^t^w 
±w^f^m^^wmmf^jE^, ■^-^i^nm.m&^ni dna mn±5}t^s 
m^mmm^^'^Mmmmm^mii rna mw^'^^i>^^i^^n^Ji 

SNP im^^m^m:^^ 
RNA i'f^mmM.^mmjtmm^^mmm^^ snp, 

j^mmr-m.-^ rna ^-j^i^^'^^aEiKprt^^^fi^i rna dna ^ 

dna ^#s^§p^i:#o •Sfn6<]3* Me^6«j 
m-^m^^mm^m snp ^.^f^^s^ dna ^tt-e^j 3 ' Mci^^T^, 
mmm^^'F'B.^mB^m^ffm^^^^^m. snp -(^i,^. mmi^ 

^^mmT-^mmm^T-^mo dna ^m'f-^^m^i'^T^w 
m rna ^m, ^}miitM^mmMmm^m^^^^mmmtams.m 



19 



EDTA; m^&^^^^^^^nmmmmiR^^^^^MW^Bm.m 
m^mm^m, im^^^^i^^^^ dna , ^ ji#sijk^w rna 

^i^^mmmui^^ rna dna m^i^^o a*^5fe^Tt-s^i$ 

^W±mm RNA :$^^F@T-^#-^^t±}^« ibkmil^ajJ^MJtAV^S^ 

SNP {it.^.|i#ttl*&<)o rfDl^?iJ±6<] 
1^m:J^^^f#i^6^=l^^^^t&^^^. m^^^ RNA ±6<J^^<ii,^.fP 
SNP <Sr.irtg^^P@^^£ic#±6<)^^^^S^ho i^.^mmMT- RNA 
e^JDNAM-^^. tlOMMLV^ft^^^lhaDNAl^^^lJ, |W|H^M^#m 

^m\ui&^^mo ^mn±i^^m^i'm^^ rna ±6<3i?5?^.'*i 
# DNA mwitm^^^KUydrn'^mo 

S^^^M^=^M^^^ RNA ±^^I^^K^m^^^ SNP '(i,'^^ 

^i!!ll¥'t?|spriU^A^Ifi'4'ttti^ii"J6^ DNA, iS^iiJT— M DNA 
^'^^E^pIM^^fi*! DNA DNA m^. iHl DNA ^ffpTlsAffi 

DNA 5)-^-^ DNA m^f^Tm^tfy^-^i^-- ^mmT~^\^:xm 
mm^m^T'mwmi^±mmmm'^m^i'> ^ dna m^mim^ 

'W^^^t^^^M SNP ^J^M^'f- DNA m^tfy 3' :Pr#*^, 



EDTAo 

^^'^MM&'^M^U^^ DNA ±6^:ti^^^SI^P^^Mll^^*o 
-f^^^t^ DNA ^14ei]^# CtM^ PH {i, ffeSl) 

;5^Eitb DNA DNA |j5'^BI$P;^Cl^*f m DNA m^mt^ Klenow 

^^^s. [iiHt^/s#m^JpA*g^ia^^^. ^Jt^ DNA m-^m^ 
i^mr, iikm^ii^^wmmm^'^tkjm^^^i^ dna m^\±m^ 

DNA l^^iJ±IS^a<}=^^^^fi^«^^' i^^^lfP (1^7 SNP'ti,'^.) 

DNA ±wt@mfi<jsi^h6^ SNP }km'^^x^^\mm±^^^ 

^ SNP-a^c 



tEm^^WL SNP >fir.^„ ^Riitm^m SNP &^.mm=&m^^mi^T^ 
6^0 SNP {li,.^., n^^f^m^y^^m^m^mi^mu 

m Cy3 *^i3, A ^ Cy5 #ifi^^o ^lt-^l^^ij±a<)i^^ 
^ff DNA :SiiT^^W^#T^#i!l RNA ^JSZ, ^BitfcM^^Jffi 

^^m^^^MB^^m^-^m^^^m^m snp ifc^^iee^j 

wmw'p^mm'^i', tammmmmmmit. mm^mm^mm^ 
DNA mm^^^^o ^mmm^in^mm^wmmm^^^^'? 
^^m^mi\±!it^.^M^^ DNA ^"fmM^^ SNP m^m^mm 

m 8 Mwmn^^, mmi^^-^^^^i^^^pf^^^^ti^ snp 

^^^ikj^M DNA 3iW-t§. DNA ^th-^#Sl!!l^^^i2|s:;lS 



m« DNA ^^^'f-^^mm^y^mm dna rm, mjsiitM 

n^^m, ^/3ihSlv?§i4^ih$Pjl3lJP A EDTAo 

^ DNA ±.m^mmmmmn^:x^M^ mj^m^^m dna 
^# (^pfiii* PH {s, ^sM^, -ffi^tfu DNA ^'^hKmn± 

^±6<]^^^ SNP ^.^^^P-Sffi^Po DNA P^^iJ± 



j^^^^^jit^mmmm^i'^Mmmm^m snp 

RNA. DNA, gK#db RNA ^ DNA M 

j^^m^'^i^mm-mm^ mixmmm^^ 3' -cms' ) 

- (5)c5' > mi^mmmm^ umimmnm. mm^mmmm^ 3' 

- (SSc 5' ) TO^mii. 3' - 5' ) S5i«.-3' 

- 5' -) mm^mmum^ m.itmmmm. wmmmmm> m 

I^^^M^db WTH^i^^: ?^MSili(carbonate). ^S^^IIIi 
(carbamate)^ ¥^^SIi(silyl)^ 5^^(sulfur). ?i^Si^(sulfonate)> 

fi (sulfonamide) . ^ ^ H (formacetal) . U M ^ 

(thioformacetal) > 3E ^ ¥ S (methylimino) M 

methylenedimethylhydrazo o 

a^ppjj^^ ^p^p^. MBS. ^i^f>s^PBaifi^i^i»$, i&ii5.;!^:ii=@=. 



WB^. 5-propynyl ^Pf ^ ^-%Wm^^ «I5£^P^ 

MB^. 5-M« (^M^n^tlS)^ (^u 

i^Pg-a^S^liP^^^S^^'J No.3, 687, 808 ^^^Jf^tl^n «^'^'H^^4 
^fBXjgf^B^WjN':^^^)) <1990) Kroschwitz, J.Ied.. John Wiley and 
Sons, 858-859 ^ + ^3FFfi«]^n* Englisch et al.(1991) Angewandte 
Chemie , Litemational Edition , 30:6134''^JF6^o 

PJ 500 ^^^m, IE5St:&?I^ig^ 10 i'J 250 >h^=S^3£S, 

-^jS^^j 20 iij 100 ^i^=taES. 

lA, 2, 3. 4, 5, 7A 7B -f^^^fi^I. -^^^^^^^^^'^ 



:K^m^^m:^is.^h. ^^^mmm^i'^E.m 

^*mHJffx^^^!ggc SNP MJfi^jm^iS:^^*, 6A m 

-^nm^^^^mm snp itMo 



^\]iinM^^J^ i^^Xl^y Oligonucleotide Synthesis, a practical 
approach(1984). Ed. M.J. Gait, IRL Press, "Oligonucloticles and 
Analoges, A Practical approach(1991) Ed.. F. Eckstein, IRL Press, 
Martin(1995) Helv, Chim, Acton, 78:486-504; Beaucage and Iyer(1992) 
Tetrahedron 48:2223-2311; and Beaucage and Iyer(1993) Tetronedron 
49:6123-6194)» ^^h, ^^^^^f^rL^ffi^ft^SI* RNA S^^^fiJ^. 
^iJ^, {g^^iXlXPg^lH:, Molony U.^^SlM'MU^^^M^'MJ^^ 

mmmmmB.^mmL^^m^^r m.mmj±j^mw.^m)k dna 

^^RNAfl<]^y£, ^-^SI^nTTRNAlg-^SI. T3RNA^-^@I> SP6 
RNA I^^SI. WL^'Z RNA ^-^Sl, 3t^S|ia5s^i£:2|s:^^4'lfe^^ 
&<]o mmM'^^'^\>^m DNA ^-^Sl* DNA ^^-^^W^J^o DNA 
^-^ilWCfa^fSiam'PlH:), DNA U dna W.-^M I ^ Klenow 

TaqDNAlS^-^SI. T7 DNA ^-^Slggif- T4 DNA ^-^ISo 
DNA RNA ^^^^^?fi^ DNA rT l^Jl^-^t^^fitl'f*^^ 



^. ^m^, eScpr!^3i*w^i4^'t'5^^fi<je^#^6<j dnao mmm 
it^^iSpruiiaa:s^#^Efi<j dna m rna mmm^^n. mim)k 
'nm.w^^m DNA ^nwm^:xmipmmmmmmmmito swtfi 

W^n^^^^^^ DNA m. RNA. ^i&JiMT^m^#t-:5^TlSt#^ 

4-^^61] DNA s!c RNA ^^uwi^^^^i^mi^m^^mm^^'^, 

Hoescht 33258> R-^^^> M^tT (TM)s ^ 

^^»fiE. ^fe^Tfene (GFP), s^^-se^fi^j^^^WiS^QO 

and Striepeke, "Oligonucleotides with Repcoter Groups Attached to the 
5' Terminar in Oligonucleotides and Analogues: A Practical 
Approach, Eckstein, ed, IRL Oxford. 1991 , Siha and Cook, Nucleic 
Acids Res, 1998 16:2659; Hevgland. Molecular Probes HandHook of 
Fluorescent Probes and Research Chemicals. Molecular Probes, Inc. 
Eugene, Or(1992)20, Thiesen, et. Al, Tertrahedron Letters(1992) 
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33:3036; Rosenthal and Tones, Nucleic Acid Res(1990) 18:3095, 
Simith et al , Nucleic Acids Res(1995) 1 3:2399. 

^m'^'?^"^M^\iX'^^ RNA, DNA, m DNA ^ RNA S^jM-^o 

DNA m RNA -pi\^^-^^mi>-^mm, m^— iid?-^ 

-^+^i^#p°p^!^^M^ *IT> mnw 
Ji^j^#fp'a^s±«#p"p^07X#p°p. -^i^^pt^c^i^^ta, 

@^6tl^^:^'?oJUJLjt RNA. DNA, RNA ?P DNA 

mm. 

^mm^'^i^mm-mm^ mtmmmm. 3' - c^s* ) flj^^-3' 

- (HE 5' ) ^5if^f^^^iBli. i:.mxmmm^. mm^mmm^^ 3' 

- 5' ) m.m.mnm^ mitmmm> 3' - cuc 5' ) m.¥.-3' 

- am, 5' -) ic«3EeiB5femii. ^tt.^mi§^> w^mmm^. m 



^^mi(carbonate). ^S^^la^Ccarbamate), 
ll(silyl). ^^(sulfur)> a^i^li(sulfonate)> ?^KIi(sulfoiiamide). 
^^fi(formacetal)> ^ ^ ^ ^ H (thioforaiacetal) > 3£SC¥S^ 
(methylimino)^ methylenedimethylhydrazoo ^f^^ 0J "+» ^ @ ^^^^ 

0ngnt, ^i^B^. MB^^ mnf^tlt^oJiaiJi^i^iiS, \^Rl[Xn'W> 

5->^i€-i!t (^>^«)> 4-SiLM>^l!^s 8-^«^S 

^^^•s 5 >(im>f^^'€f!^^s&«. 7-¥S«nf . strati 

Bg^PS'SiS^aP^^^S^^'J No.3. 687, 808 ^^-^^^ 
^^XSfgJB^n^4:^1?» (1990) Kroschwitz, J.Icd., John Wiley and 
Sons, 858-859 i^if^^TQ^^* Englisch et al.(1991) Angewandte 
Chemie, International Edition, 30:613 4''^?F6^o 

iij 500 m'^^m, Mittie^H^jS^ 10 51J 250 ^m^^Mm, mm-M.^ 

20 iij 100 ^1^^3ESo 

m^mm-^^f-^^^^^^'^^^^^^i^^^^^^^' ^^^^^ 

S^^a-^J^ (^ij^, Oligonucleotide Synthesis, a practical approach( 1984). 
Ed. M.J. Gait, IKL Press, "Oligonucloticles and Analoges, A 



Practical approach(1991) Ed.. F. Eckstein, IRL Press, Martin(1995) 
Helv. Chim, Acton, 78:486-504; Beaucage and Iyer(1992) Tetrahedron 
48:2223-2311; and Beaucage and Iyer(1993) Tetronedron 49:6123- 
6194)o ^^h. IS^M^^^oTliAffiSf^^^* RNA 

mtn, ia^^fSliXPi^jtb^ Moiony WL&isLm'M^B.^^M^'^f^^ 

mmmmm^^Mmm^m^^^ ^^m^i^mm^mj^ dna 

^f^KNAmyrH:, I^^WO T7 RNA ^'^g|^ TSRNA^^H^ SP6 

RNA 1^-^^. m^-^ RNA m-^m, mmm^^i^^mm'^^M!^ 
fi<j= s^^^^^^^Epiuiim DNA m^m^ dna m^^f^^M^o 
DNA m^m^m^^i^w.'i'i^)> dna ^-^is u dna m^m i sij 

KIenow>^|g> Taq DNA IK^SI. T7 DNA T4 DNA 

Slo ffi^-^^DNA^RNA^^I^^^Ji^^e^DNA^t&Rriii.^— ftl^l 

^fi^'f*^^', §KpIl>JL^SWm#4'^^6<lg^^?^6<IDNAo 

s^i^^:5>Taspiujiii3ig^#^Ee«] DNA RNA mmm^w^, 

4Wmi*^#p°p^5^^&<3 DNA RNA, ^i&jt^TS^^^^^ 

wtn^^^^e^] DNA ^ RNA m±^m^^^\^:i^m^m^mmm^ 

ia^^?§^^^$4, ^in Cy-3 ^ Cy-5. ^;/^BJ> 7-^^-4-¥S 

#s:^> i^^Sfc^s Hoescht 33258, R-^^^, (TM)> 

3?:r»T^> ^-fe^Tfe^s (GFP), sK^-ss^s^i^^E^^^/sffifl^ 
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and Striepeke , "Oligonucleotides with Repooter Groups Attached to the 
5' Terminar in Oligonucleotides and Analogues; A Practical 
Approach, Eckstein, ed, IRL Oxford, 1991, Siha and Cook, Nucleic 
Acids Res, 1998 16:2659; Hevgland. Molecular Probes HandHook of 
Fluorescent Probes and Research Chemicals, Molecular Probes, Inc. 
Eugene, Or(1992)20, Thiesen, et.Al, Tertrahedron Letters(1992) 
33:3036; Rosenthal and Tones, Nucleic Acid Res(l990) 18:3095, 
Simith et al , Nucleic Acids Res(1995) 13:2399. 

^M^W^^^^^'^a^M^fi1JS>^-B^^^^ltt. (Nunc, Naperville. 

ii), ^Rmm^\cimm-m^mm^tE^^iB>^±' -e^'itipiM i-z.m 
-3- c3--^mmnm:> -^zimj^^^^^Jo 
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^> m> N-mWbM. y?^'«:^iT^?&MM^. 

M&«j;5-V*^^'J^. i)iL^ffl^jf!jNOS5359, 115. 5. 420, 328. 5, 242. 
9, 186 5, 143854o 

n. -eriMiiS^. ^> J^*^ ^^^^ m'i^m^mmf^o i^ 

ESTs) Md>^^^l^^Si>^^i:i5ho i^^@^fi<}^m^^^# 

^JFil. ^m^^hS, 445 . 934; 5. 532. 128; 5, 556, 752; 5, 242. 

974; 5, 384, 261; 5, 405, 783; 5. 412, 087; 5. 424, 186; 5, 429. 

807; 5, 436, 327; 5 , 472 , 672; 5, 527. 681; 5, 529, 756; 5, 545, 

531; 5, 554, 501; 5, 561, 071; 5, 571, 639; 5, 593, 839; 5. 599, 



695; 5, 624, 711; 5, 658, 734;|0 5, 700, 637;^E3^M, i^^^^^J^ 

ta^mmm^^^^Mm DNA mf^, sk-s-^^ii dna ^ 

New York fcH^lS^wI , 1992 i^m^ * John Wiley 
& Sons m^m^l'^^^l^m^m^ Ausubel ^ (1998)6<I^i:#4'*fe 
ilj, i^-^\cX^ 1989 ^?^7^ltfcilfi&S<3^^m^'f^¥flfl----DNA 5SI^'f' 
Sambrook et al ^XM'P^Blo ^ New York i^m±ihW,tl^ Elsevier 

@ it listeria.nwfsc.noaa.gov/protocols.html 4^ -til5?t 7 fi& 



M'^^^^^^^^^M. n^mm SI, ma.mmm, m^^^m 
^rwmm^RNA^nwmi^r Ausubei i^^^^^^m 

^M)). John Wiley & Sons, New York, 1992, 4.6-4.7 #-7t:, 4-14 

mm^W^\iX^^ Ambion WPB^^. Austin ^W], Tex <^m^ 2000 
^n^S^; Walmsely Patient fi^J "ffi SI l^^^-f^tf^^^^S^O^ 
14itfe^tlf'(*:^'hS@^3i'% Mol. Biotechnol. 1: 265-275. 1994; Lau 
"Critical Assessment of the RNase Protection Assay as a Means of 
Determining Exon Sizes, " Anal. Biochem. 209: 360-366, 1993; Haines 
and Gillispie , "RNA Abimdance Measured by a Lysate RNase Protection 
Assay , " Biotechniques 12: 736-741 , 1992; and Strauss and 
Jacobowitz, "Quantitative Measurement of Calretinin and Beta-Actin 
mRNA, "Brain Res. Mol. Brain Res. 20: 229-239, 1993- 



cDNA m^f^. mnmrm^m^^m^\±^mm^^m.^ti^, -mi)t 
$n: ^^mmm-^mia edta, m)BjK^mm^TWf^^:iMm^m=f- 

gp:^s^hsScMi>^^s^:i:^h, ^it* DNA m.j^m'mmm^TM. 
RNA m, w\cXMit^^^m.mmmmm^mmmmmia^m^mm 

^, Maniatis ^, supra Ifl WO 95/21944 

fi^lf^'fi^^^^^. mtia, im^^i^'^\iXM 50'C. 6XSSC(0.9M 
NaCy0.09M ^mM^), M # ^ #r # laU 50'CmMM> 0.1 X 
SSC(l5mMNaCl/1.5mMlf^M^fi)o ^^i^^'lt^JtT. ^-^'P^^iJ^^li 

^-^fifitl^m DNA Um^^EJff^^JJ't/f^fflf^^^i- DNA 



--^m^^ DNA urn, ^R^^iff^^^-^m^^m^^i'^:s. 



^^M^W^, -^f^^ DNA, M^-^^^ RNAo i^W, Mxti^. 

m^m^m, RrijiK#^a^'^^ dna m rna, M^j^f^iBt-a-^- 
:$^:^mBLm^D^Am^m'^fs, dna^-^^i. 

klenow>tS^ T4DNA^'^@|, T7 DNA l^-^SI> Ta^ DNA 

^mwwuW^n^'S^n.'^^mfW^^^n^mm^R snp mm. 
m± mm 6a. 6b ^ff^), s'^^-a-tw^ 

SNPs ww^%y^^o -^^^"smmmn^w^^^^^^m^ 




mmi^'¥m^-^\^mmj^^:s.^\^^^^m snp ^^tu lAmmM^ 
mmw^^^^^^^ sNPo 

^m^^j^m'^, nmmmw^\<:xM. rna m dna. 

^^w^mm^mmmmm^^m^To dna m^m^^i^, 
u^i^i^m^, DNA m^m ^ wenow >^m.^ t4 dna m^m^ t? dna 

sNPs m^mm^^^m^^ y^^^^^^m^ 

m SNP ^,^:tHtr. ^ES#^^±, tgiit^1^^^ll)S?flti^^^^-^ 

SNP ^Sr,.^^.. :£^^gc SNP ^^A^W#-ia6<3^±1^^ 



^m, n cy3 m cySo ^tei^^ij. mmm. 

m^m SNP, ^Mi^^-^a^f^iBo m^^i^&^^±^'^m^^^ 
^m^^mMmm^T. wmmm^Tm^^\^M. dna, <b^^ 

SNPs 6<J^^^^^ffilL^h&«J^lt^^. 7f^g^El^^iJ±;^^^$ 



ft-^^^^^oTUJlJl RNA. DNA. BJt^fi RNA ^ DNA mj^m 

mo 

-cms' ) ^Kmrnwim. -^iKmmmm. mm^mmmm^ 3' 

- 5* ) ^m,mmm> mitmm^. 3' - 5' ) j!ft^-3'' 

- cm 5' -) um^mmmm. m.itmmm^. ^mmmmm. m 
itmmmm. mmwim.m. wmm^^mmm^mmmm^mmm 
itm. ^:^m^^^mm6^'?^m^m^^m^^mw^:x^\^:iTm 

tgJ^^: ^^M@lli(carbonate). MS (carbamate) > W^'^M 
li(silyl). 5!tli(sulfu^)^ ^^iili(sulfonate)x ^^J^Ii(sulfonamide), 

(formacetal) > ^i^^MU (thioformacetal) > ¥ ^ li 

(methylimmo)sE methylenedimethylhydrazo o ^^^^^M^^'tu'^^W.^ 

^m^^^itmmmm^ ^mmmm^mmitmmmo 

m^mm^T-^\^:i^^^mmi^j^m^^mmmmm^, mta, 
mm^^ mm^^ j^m^^mm^^, ^^^n^^^ nm 

^m^v^> 5-propynyl 6-%^^^. m^^^^ 

mv^^> ^-^mum m 



v^w^'^m^m^^^m'^m no.3, 68?, sos +^jFfi<j^Q m^w^^ 

^P^PXjg|^BJHI4^1?» ( 1990) Kroschwitz, J.I ed., John Wiley and 
Sons, 858-859 W^""^^^^^ Englisch et al.(1991) Angewandte 
Chemie , International Edition , 30:613ft'^5f6<Jo 

fB]W, ^{fc-^Jg^S 10-250 20-100 4-^=S=c 

Oligonucleotide Synthesis, a practical approach(1984). Ed. MJ. Gait, 
IRL Press , "Oligonucloticles and Analoges , A Practical 
approach(1991) Ed.. F. Eckstein, IRL Press, Martin(1995) Helv. 
Chim, Acton, 78:486-504; Beaucage and Iyer(1992) Tetrahedron 
48:2223-2311; and Beaucage and Iyer(1993) Tetronedron 49:6123- 

6i94)o ^^h, in^mm^i''^\^:i^m&m^m^ rna t^^^^xtm 
^^j^, m^mjti^mm^mik dna rn^^j^ rna ^^fi:, m.-^ 

T7 RNA m^m^Ti rna m-^^>SP6 RNA ^-^Sl, M^'^ RNA 

DNA M^m^ DNA mU^M^o DNA m-^il^iJ$P<0:^^'(X[5S^ ife, 
DNA U Klenow )t^> Taq m> T7 DNA ^-^^^^ T4 DNA 
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i)tmmmid.:^)f&^i^^^^ma^m cy-3 cy-5> ^^m. ^ 
n^M^ i-n.m-A-^m^s.m. m^mw^^ Hoescht 33253^ r-^^*, 
(TM). m^^m^. ^fe^Tfe^a (GFP). pg^-tre^na*! 
wi^^^mi^BLm^^m^id.. ik^w.mm^m^Tid,, mn "p. ^^s. ^h. 
32p^ .251 m '^'lo ^tepfitio^ifi^^gnr^^m^^^ipa 

m'^m±o #Tfi*^^^6^;^vi^^;$:^^ f*) r ^ A^n 6^ o -^tj $p . sinha 

and Striepeke , "Oligonucleotides with Repooter Groups Attached to the 
5' Terminal" in Oligonucleotides and Analogues: A Practical 
Approach, Eckstein, ed, IRL Oxford, 1991, Siha and Cook, Nucleic 
Acids Res , 1 998 1 6:2659; Hevgland, Molecular Probes HandHook of 
Fluorescent Probes and Research Chemicals, Molecular Probes, Inc. 
Eugene, Or(1992)20, Thiesen, et.Al, Tertrahedron Letters(1992) 
33:3036; Rosenthal and Tones, Nucleic Acid Res(1990) 18:3095, 
Simith et al , Nucleic Acids Res(l 995) 1 3:2399. 

•^3S6tJ^^^#^:*:^^F'3^B^, ^ Maniatis ^, supra ?n 

WO 95/21944 ^-w^i^tt at -&^o it^^^^i^^m^^ ^m&m^ 

^^#RrUl;t 50*Cx 6XSSC(0.9M NaCl/0.09M fr^^^)* rfD## 
^i^WlM. 50°CUcMi^. 0.1 XSSC(15mM NaCV1.5niM ^^^^)o 
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i^, T4 DNA i^g^, ;^^*f0J^^SIs DNA j^^SI^O RNA 

iatfmrS;^, O.l M NaOH, 



yt^^mu ^^m.^mu t^mifm.^m\. m^nmm. wcm-}^ 
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mm «B:^i5^i5?.Pi^) ^mmmi^^m^, aym^^jE'^mR, m'^ 
~-^'mmi^-^\^M:hK—mm^mmm,^i^^m^^ rna, wim- 




-m.^^mj]mimmmm^ rna mi:x^m cy3 ^^i^mm^wtn^ 
^, m^-m.^^mmnmm^mmmmR^ rna pjim-^^-^ 
m cy5 Ui^^n^mn^^. ^^5, m^mmmm^^nmmmm 
i^^m^^mn^m, wi^^mmmmitmmmm^'^m-^ dna 

^ rmmj^m, '^mm^mtt^-m rna, ism rna -^\^:x^,^ rna 

mRNAo ji^^ RNA MtS-^^^'>~¥^mmmS.tPsik^nm^oWA 
^n^:^'iitE:^n^\H^^^^^ (nT##, Ausubel et al. (1998) 
Current Protocols in Molecular Biology, John Wiley and Sons) 

RNA ^#ifeoriiJi;irii^#sije^ RNA, dna^^k 
nmmn. rm rna ^#^h^^ rna &fj:^ryi^mji>is:^^f^si^ 

cDNA ik-^iam^rm^^ tamMitrmm^^, dna a^jt 
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1. t&3!3-^DNA^#S#fi<IRNA 

A. #2lHRNA^>J4:6<I^^ 
WM\ RNA ^mmW^ DNA pWPYOOl -^^9tJ. iS^^fe^— 

^n^w^mv^^k^^m (gst) ^ss^iMJi^o ^-m^ sp6 rna ^ 

'^il^2;!j^^^fi<J, ^-^J^ffi^lS];ffi^:;^f£i]6<J T7 RNA W^mB 
^b^-^^o 3^#i^M^ RNA ^I^^Kmm. RNA ^iSia^^M 

d^-a^sT-^^iiss? GST m^m^MX^, ^-m. rna ft^Piyi^i^t^ 
i^p^tosi Hind III ^^my^mt, ^~m^ pwpvooi dna -^m-U 

^P^mm Xba I S^f^fflT^-ft^-ko M^+^iP!i!^S Promega 

(Madison.wi)o mmummik.is, mitj^wa i%&<j3^ii3^%?^3c 

^ =^ ^ T . ^ m QIAquick Gel Extraction ^ 
( Qiagen, Valencia,C A ) Jill tii ^ , 
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•l^pWPYOOl DNA. mm^^^mmH^f^^ lOmM -ifl^$iB?(DTT). 
O.SmMrNTPs, 100 #-^M^M^«J^i^J> 40 ^{it T7 RNA ^ SP6 
RNA Ig^H- 1P 38 jg^/S 2 /hB^, ^jH^^^lJ^PA 5 jil ^^^H^ 

^si6<iflj&ft^5^^^msi» Jii'j^mjsii^ DNA Mm.-^^^^m, 

37 15:^l+l5Jimtt.1M^DNA, 

^^tb^'J: 10 nip -SiSSZ.@?]!)PiiJ 1 ml Mii^f^^^ ^M^m.ii^m 

(Qiagen.Valencia,CA) (il^^t RNA« HtPA 250 ^1 2^0^ ±T'Sfr 
>ri ^1^;: ^ , jra i'J ^ ^ ^ W 1*1 fi*} Rneasy ^ 'C* 

(Qiagen,Valencia.CA)'t'oil$C^i$-t'^ SOOOgi^'ll^ 15 ti?oteRneasy 
ttWSA--t-iffi<]'liC*t=rt o ^S^'^'JPA 500 ^1 RPE mi'il^m 

(Qiagen,Valencia,CA), 8000 g 15 #Ui.7ff?5fett^o S^5feM?^. 

nUXmn^^OO III RPE 8000 g^'C,> 15 13000 
g ^'t^ 2 o fett^SfiA-ifri&^'tf , 13000 g M't^ 1 ^ 

;5, ^e^£^^A^-iTll^^t=, *pa3o ni ^-^w^^^s^jTic^pio 

tt^fi<J0±» 8000g^^ll^-^#}^x5tTffiT^^^Pja<3RNAo 

B.^tfiJ RNA l¥^-^^ft-:&^?K4'6^^^^ffl^^Sie<]^S 
mnm^^^^^' tE^—^T^^"^^ #J|^2 ^l^WO.l ^lgB— 
ig|5:^'^"^^6^#i!)RNA^#:'^'fl<I— #RNA, JPiiJ-^WS nM TA37fi<] 
Ix^al^^H^^V^^'c TAj^d^-^DNA^It, -tlfi^J^^'J;^: 5' - 
GAT GTT GGG TOG TTG TCC AAA AGA GCG TGC AGA GAT T- 

3' , 't:pry;i-^m— ^^4^^ sp6 rna w.-^M^f^ztfy rna ^ 
^^-a^f^^^. -ti-^m— ^^I'M T7 rna m-^H-^mfKi^^^'Pfl^ 

-^^J^tSRfi^Jo 3^^RNAfnT37^^tfi<]^^^R;^40 ixU 90'CUm 
10 ^It. ^.B^50'CjaW60:^l4'ia^T^!S£o 
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jaw 30 jpa edta m^^mit 10 mm^u^±s.mo 

c. DNA mm%i\^R^^^m^mmmmmmmm^^m^'S^ 
^m^m.mmm^'&m, "nh^-ta^j" j^n nh^— aat ctc tgc 

ACG CTC TTT TGG ACA A— 3 ' , ^XJl^f^^. 'SoT-^ TA,, 

Ejtb^WNHj-TAj^j^^iJ^pT^ TA37i:#, MK^^^ 
TA37i^^'J-^NH2-TA25S^h, ^5' W 12 ^i^S^>F-^ NHj-TA^s Sl^h 

m 10 mJ^^6<J NHj-TA^s^ySj^SiJ^mB^^fe^SI^I^&fiU^^K- 

>t, 0.2% SDS iJfe 2 rJ^lt, Sffl7K?5tM^# I i^fsM NaBH4 

J#?S (NaBH4 0.2giJPiij80ml25%6<jZ.^4') '^^A, ^15^7^^ I 

22 ^1 mm^mmmmmmmm^'^n^^ i ct? m^ss-^^e^ 
RNA-^^im-^) ip?ij3K>t 1 6tj.'^.p^^^±, 22 ill ^m^mmmm 
m^^m^^m^m 2 (SP6 i^-^n^^eo rna ^m^m^:> 

m-^ATM, tu'M:^^, 90'CiaW 10 50'C^aW 60 

mBmmmm so-a^ ixssc/o.i%sds ^^gijtn^it. mf^nmm 
^miso'c^oAx ssc/o.i% SDS mm^^-^^, mfsi=-^um7Km 

^mi^}iT±&^^^m^m, mm^-^'^m ixKienow jtif^i 

T^M (Promega,Madison,WI), dATP, dGTP ^0 dTTP # 83 UB^r 
66 WlB^ Cy5-dCTP, 5 DNA I ^ Klenow >t^6<I^?S» 



MS 30 m^m 1 X ssc/o.1% sDs mm.^ lo mf^nm 

0.1 X ssc/o.1% SDS ^^^25fc 10 mJsmyK^s Hffiix 

ssc/0-1% SDS ^y^m 10 nm sovm o.i x ssc/o.i% SDS m 

D.^^B^^a<Jlti!l 

S^im^Ji^fitJ^f^a^^ GSI Scanarray300Ofa^a^>|-, 

^ffl SP6 m^mmMnmm rna w^^^^, T^mm^^ TA,,m 

^W-^ NH2-TA25tBf5llfPi$^), 

A. '^^#i!l DNA 

^^M^^n 5' -AAT CTC TGC ACG CTC TTT TOG ACA ACC 
ACCCAACATGTTGTGCTT-3' ^BNAB^'^m L45 

B. ftfij DNA mi^^m^m^^mmmm^m 

ffi 2 nKO.l ng) DNA I^^^JPfiJ-^ 5 nM fi<3 M37 &fj 1 X 
^H^J^l^'/^^, M37Jt;i:Wiy^!]5 ' - C AT GTT GGG TGG TTG TCC 
AAA AGA GCG TGC AGA GAT T' -3' 6tl DNA ^^^tf, "tT;^-^ 

^fiij DNA m^^^-^^^^'^m^mmm. dna s^^^sj 
M.jmimf^^^m^ 40 e^isjsz^?^^. ^ 9o-cmw 10 ^^^^n so 

12 ^iiL^ma.mmmmm^^M'^m'^. 37-c^m 30 

^1+0 A EDTA 'ffi^^^^cjgii 10 mM W*^±S/So 
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m^M:'^n.m^^m^m'^f^'. ^fHrS25A> NHrSjsT^ 

5 ' -NH2-AAT CTC TGC ACG CTC TTT TGG ACA A-3 * 
5 ' -NH2- AAT CTC TGC ACG CTC TTT TGG ACA T-3 ' 
5 ' -NH2-AAT CTC TGC ACG CTC TTT TGG ACA C-3 ' 
5 ' -NH2-AAT CTC TGC ACG CTC TTT TGG ACA G-3 ' 
^U^AJL-^^^o NH2-S25A> NH2-S250, NH2-S2ST. NH2-S25C 

\^ NH2-S25 25 ^mm^&^ 24 ^^mm^i dna mw:sAm ( ^ 

0.2giPiiJ80nii25%6<j2.SI4') iJfe-?:^:, Sieffi^m 1 ^^^I'o 

•c?aw 10 50'CMW 60 mjBmmmm so-c^ ix 
ssc/o.i%sDs ^?^^5fc = :^^. misnmm^m so-cm 0.1 x 
ssc/o.i%sDs ^?^i$fe=^it, mB^^^mym^^^o 

^50 iiMt^ dATP, dGTP, dTTP. 50 ^iM fi<J Cy5-dCTP, 5 
TaqM^m&^mm> ^Ws90 ^IC 22.5 |J i^^$SilPilJ^^>t6«] 
t@i5Z>Kg±, 68-CM5^#o ^;5ffllX SSC/O.l%SDS^?K«fel0 
^B#ffl0.ix SSC/O.1% SDS^y^:^ 10:^1+, ^j5ffl7K^5fe5 

^ito nm 1 X ssc/0.1% sDs mm^ lo^^.nm o.i x ssc/o.i% 
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mmm^W'.^^Wmf^m GSI ScanarraySOOO t3^SS>i-. 
^m^W^^^^i-^ 5 ' -NH2-AAT CTC TGC ACG CTC TTT TOG ACA 
A-3' StJlE^W^^fs-^, mm^'^^m^^S' -NH^-AAT CTC TGC 
ACGCTCTTTTGG ACAT-3* . 5' -NH^-AAT CTC TGC ACG CTC 
TTTTGGACAC-3' ^5* -NH^-AAT CTC TGC ACG CTC TTT TGG 

ACA G-3' m^m^^^^m^o mmp.m^mm^ a ^mmm 
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^ RNABH^ttS 
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inhi Jij 



in: RNA 



5 • -AUAGGCUCAdG 
3 • -TATCCGAGTqC 



i:AACUUUG-3 ' 
C5TTGAAAC-5 ' 




mRNA 
wtDNA 



5 • -AUAGGCUCAGGCAACUCJUG-3 ' mRNA 



5 • -AUAGGCUCAGGCAACUUUG-3 ' 
CGTTGAAAC-5' 



5 ' -AUAGGCUCAGCCAACUUUG-3 ' 
nGTTGAAAC-5 ' 



5 •-AUAGGCUCAGGCAACUUUG-3 ' 
^GTTGAAAC-5' 



5 '-AUAGGCUCAGGCAACUUUG-3 ' 
^GTTGAAAC-5 ' 



mRNA 
DNA 



mRNA 
DNA 



mRNA 
DNA 



mRNA 
DNA 



M MM M 



^. G 



? 



III 6A 



7 



mm DNA 



ssDNA wt^tt 



5 • -ATAGGCTCAdGbAACTTTG-3 ' ^^^i QNA 
3 • -TATCCG AGTqGpTTGAAAC- 5 ' ^ p^A Sti" 




5 ' -ATAGGCTCAGCCAACTTTG-3 ' t^lSiSI DNA 



i 
i 



^^mm^m dna 



-^ft^lJ±WDNA*S! 



3 ' - ATAGGCTCAGGCAACTTTG- 3 ' ^ISSI DNA 
CGTTGAAAC-5 ' Pft^ DNA 



5 • - ATAGGCTCAGGCAACTTTG- 3 ' DNA 

^GTTGTVVAC-S ' pft^ DNA 

5 ' -ATAGGCTCAGGCAACTTTG- 3 ' DNA 

^GTTGAAAC-5 ' H^* DNA 



MJM>MMJ 



5 '-ATAGGCTCAGGCAACTTTG- 3 ' |#t^3B DNA C 

^GTT GAAAC- 5 ' DNA C 



m 6B 



8 
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i I 




HI 7B 
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